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This paper give? a view of CAI (computer assisted , 
instruction), computers in education, CAI author languages, and 
concepts for authoring. Distinctions are drawn among CAI, CEE 
(computer based education), CHI (computer managed instruction), and 
CGM (computer managed materials), and the functions of each are ^ 
described, CAI has been slow in coming because of costs, educator and 
administrator conservatism, an'd a lack of. adequate software and user* 
program units. In ptoosing a CAI software package, one must consider 
hardware availability, BASIC capabilities, and the general 
applicability of author l^inguages. . Charts are provided which classify 
fourteen popular CA'I author languages and systems according to forty 
capabilities outlined by c. Frye. The ^aper ends with a discussion of 
ihow to integrate the above factors with narrow learning theories in 
order^ to promote the use ot CAI in the classroom; (DAG) 
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•; By the' year 20(30, computers are/likely -to surpass some of man's 
most human-like intellectual abi.lit^s, including perhaps some of his 
aesthetic and creative capacities, /n addition to having some new k4nds 
of capabilities that human beings do not have. 

Eventually there 'will probabw b.e computer consoles in every home,' 
perhaps linked to public utility 'tomputer^ and permitting each user his 
private file space Jn a c^tral. (*mputer, for uses'such a^ consulting 
the Library of Congress, preparing ioclome tax-V' keeping individual 
records, etc. ' - . # * 



Excerpt from The Year 2000 



Computer Assisted Instruction (CAI) has taken on many 'definitions' 
by such noted authors, educators- and researchers as Richard Atkinson, 
Robert Glaser, A. Hickey, B. Hicks, S. Hunka, John Starkweather, H. Wilson 
and Karl Zinn. CAI 4s defined by some as a very broad category which 
ijicludes any use of the computer in education , while othe>;s. define " r 
- it more^ specifically as instruction presented by the computer with no ^ 
teacher intervention.-^ » ' , 

' . f > 

This paper will attempt to gtve.t'he reader a detailed view of CAI,' 
computers in education in general, CAI author languages and concepts 
for authoring. ' ' f - 

■ / , » - 

• Computers have become a part of e,very profession. They afe used 
in manufacturing, medicine, banking and/many other professions including 
education. The educational world u^es/the computer for administrative 

' as well as for itistructional purposes/ -Administratively., the computer 
is used. for financial, student. and report purposes. In the financial 
category, the computer helps to prepare budgets, accounts receivable, 
personnel payroll, accounts payable, 'inventory and assets. It is used 
for enrolling srtudents, classroom scheduling, grade reporting, attendance 
and student. prcJ^rams.' The • comput-er is also used .to produce administra- 

• tive, financial , program cost, evaluation and planning reports.'. 

Instruct'iona4% 'the computer is used for CAI (Computer Assisted 
Instruction)-! CBE (Computer Based Education), CMI (Computer Managed 
•Instruction); and CGM (Computer Managed Materials). CAI used the • 
computer to present instuction, CBE uses the computer as 'an a.lter- 
nattve for instruction, CMI uses the computera te manage, instruction 
and CGM uses the computer to generate materials for, use in th^ class- 
room. ' \ 
^ ■ ■ ' ' 
The following diagram show the relationship .pf CAI' to feOifiputers 
in education in general: - ; '. - 
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A good'CAl software system is capable of incorporating CMI within 
the lesson structure, whereas CBE and .CGM*are Separate entities.' CBE 
uses tutorials;. problem solving, simulations, drill , .inquiry and gaming 
singly as an aide for the "clas'Sroom teacher. Units are used by teachers 
"4o supplement their everyday teaching. CBE, is an alterrfative method • 
used by teachers as a supplement to lecture, films and tours, e.g». a " 
scienc°e fclass that is studying weather tnay use the program and unit 
called WEATHR so that the student's may test th&ir predictions for ' 
the next days weather against the computer's prediction. 

In the tutorial computer role, the computer «1s a tutor. The 
student is taught a concept by the computer with m teacher inter- 
action. All interaction is\tetween the computer and the student.. 
Two examples of the tutorial role are LATTTT and CLIMAT. LATTTT is , 
a geograpny lesson which teaches the student about latitude whereas ~ 
CtlMAT introduces the student to the climates of the world. . 

• Drill and practice programs drill the student on his knowl- 
edge of a specific topic. A number of programs have been written 
such as CAICL and SPDRIL.to test the students knowledge of addition, 
subtraction, multiplication and division of :!nimibers. Other drill 
^ programs such as SPELL which drills an el ement'Sry ^)r secondary student 
on subject related words and GERf-IAN which tests a student's knowledge 
of German verbs are in wide use throughout the state of Minnesota and 
by other such-coniputerl in education projects as Chicago; McComb, 
Mississippi; Philadelphia;' New York and Oregon school districts. 

The computer actsWs a simulator for simulation programs where 
the- student engages fn a true to life situation. The student in 
many, simulaftions must play^a .roTe and by entering certajn values and 
making decisions he controls the simulation. ODELLl simulates life 
in Lake Odelh^ The s-tude'nt plays- the role of 1 out of 5 given fi^sh 
and must make decisions as to whether he shBuld try to attack another 
species or whether he should try to /escape. • . 

Gaming' is competitive action between participants to achieve a 
goal. Many educatoW do. not consider' gaming, to have any .instructional 
merit, however, some actually do- in that they teach the student that" 
all subjects-can b^ fUft-and Interesting and actually have real appli- 
• cations. Such games asNMARKET which allqws two teams<^of students to " 
manage the manufacturing^, advertising and selling of a consumer article , 
and. BAGELS* which teaches Cfae ■>6gic of decision making are two examples . 
of worthy games. \ , 

• Problem, solving programs Vail into two' categories, those which 
the- student writes himself^ and \hose which '.aire (.written by Someone else 
but epable the student to solve .another problem. : in studentrwritten " 
program^,, the student must define the problem logically and must Write 
a program for the computer to understand. The computeY w'ill then, do- 
the necessary calculations and provide the- answer to the" student. Here 
th,e computer is •an ai.de in teaching^ problem solving, skills by prq- , 
grammlng. In the second category the 'computer is the problem" solver. 
A student may wish to,"-factor a certain tr.inomial so that he. cah, solve . 
.a mathematical problem involving rectangles. Th§ issue is not whether 
'the student can factor, but whether he -can so.lve a pro'bl'em involving, f^,-, 
rectangle's, there-fbr^, factoring becomes a' tedious- task and why' not use~ , 



. ' / 
the computer? A prevjously written program called FACTRI can be accessed 
•at this. point to factor as many trinomtals as is supplied by the stUcIent. 

' • ' J ^ ■ / ' ■ 

^ Thei inquiry role of computer instruction means database sto/age, 
•retrieval and analysis of information and also dialogue. Dialogue is- ' 
virtually impossible with present technology because tha need/for computer 
software to analyze English sentence structure and/or human yVoice 
^patterns cannot be met. Therefore, any further discussion of the inquiry 
role will not include dialogue. "Inquiry programs such^as INQUIJ^ analyze 
large databases of election information, [Dopulation statistics or 
other user-built databases and produce charts or other output for the ' 
Studeift to stydy. GIS (Guidance Information System) also an inquiry 
program, reads large- databases of 4 year colleges, 2 year colleges, 
scholarship information apd' vocational information and prints certain * 
information for the user. - "* - 

x • • . . 

CGM programs gener^e a specified number of copies of a maze, 
puzzle drill exercise, etc. to be used in ^ classroom. ' 

' ' ' ' , 
CMI programs monitor and guide students through a unit or course. 
The computer doeViot present course material or attempt to teach a 
corfcept. CMi progi«ams guide a student through coursework by evaluating 
-his performance On test given by the teacher. The ^corel^are'' entered 
into the comput&r and a progress report is' kept on each student. The 
student, depending upon complexity of the CMI .program, may\be told to 
read^a^cer||in book,- work art exercise, take' a test, or seethe* teacher 
for further work. ^ - \ ' ' 

CAI program units..use simulations,, tutorials, drill ,■ prhfel em 
solving,, gaming and inquiry together to present a concept, A program 
unit includes the program, and all written documentation which supple-' 
ments the program'. The program teaches thsy concept by giving a pretest 
In the form' of drill or problem solving, mainline instruction as tutorial, 
simulation, inquiry or gaming, remedial exercises and tutoria.l if needed 
and a.posttpst. If -the author so chooses to keep progress reports on 
each student, to give'specific instruction depending on student progress 
or to produce reports- to, help in teacfiing the class more effectively, 
this can in the more receat CAI software [Dackages Be incorporated into 
the CAI lesson structure. • ^ 

■'.■■< ' . 

Until just recently, CAI has usually been considered to be tutorial 
and drill and practice roles onQy. flew develpments in" CAI software 
systems haye made-it possible to write CAI -program units which utijize / 
all six roles olSinstruction: tutorial, drill ,. simulation* problem 
.solving, gaming and -inquiry and CMI together in one program unit? "if 
desired by the author. ' . " * ' . 

CAI is definitely a plus for "teachers , students and education, but 
i,t has been very '^lowJn coming. ^ Partially because of cost, but als'o 
due to educator and administrator conservatism apd -inadequate CAI system • 
software =and user program units* ' ' 



Jhe PLATO project has excelled in its hardware and software achieve- 
ments, howpverrvihe 'cost o#nhe PLAJO terminal and the system -itself is 
.a.trociously high. School districts do not bave unlimited budgets, 
especially to- spend in..the area of computer instruction which has not 
proven itself to be an essential part of education. ' 

.TICeiT project has brought the cost down somewhat, iiowever 
e fiot begun^to produce any user .program units and therefore'! 
et,be made ava-ilable. » 

. . . 

The CRT terminal whicb is a necessity for CAI wi.ll come down in. 
price as paper costs rise and as technology advances. Also, as edu- ' 
.cators become familiar with a CRT and compare it to the low speed, 
•mechanical teletype, ,the cost will' no longer be a factor. % 

Administrator and educator conservatism is another major issue 
which needs "to-be addressed. Many educators are afraid to^ change oP. 
.cannot chaijge because they fear they'll. lose their jobs, they fear that 
a heavier workload will be forced upon them or they fear that the student 
will be ahead of theiji.' CAI needs to be brought into' all schools. on 
a trial basis to show educators what is available to them and how it all 
Vffirks. There is reallysomethi^g better than the almighty teletype, - ' 

,but Jnost educators don'.t realize it!!! CAI will not cause teachers to 
be layed off, but will probably cause an increas,ed- need.' for 'Jfeeachers. 
It is v/idely agcepted fact that wherever a computer emerges m.a^'je jobs 
are created. The role of the teachej;" will change, however, an'increase ' 
in the v/orkload wifl pot occur. The teacher will no longer need to 
perform tedious duties such as grading and reporting and repetitious i 
duties as lecture. Some lecture will still be necessary depending upon 
the teacher ^ind the unit being studied, but much of th^repetitidn that 

•teacners despise will disappear. . - 

Hicks and Hunka in their' book The Teacher and the Computer .devote 
a large section to the role of- the teacher who uses CAI.- "CAI definitely 
poiivtstoa new role for the teacher. This role involves ^working witfr^ 
teams of professionals and para-professionals, It v/ill require the- 
teacher to be more competent in terms of understanding the nature of 
his students, and the subject matter. It 'will* require a highly coor- 
diriatejl team effort, continuous evaluations, reviey/s^and modifications 
in the CAI environment,,"'^ , • ... 

A major problem with GAI as with -any computer aided learning 
materials is the incompatibility of computer systems -and therefore,, the 
unavailability of CAI program units. Conversion between computer ^ 
systems is a horrendous job.. Hopefully, sometime in the near future, 
the ideal computer system will evolve which will alleviate the'conversion 
problem. Tlie sys,tem, will be cap^fe^t? of traftslatkg any CAL program, 
unit Into its accepliatle fonpaif. • In addition to thjs fea-ture, it will 
be cost effective^' it will/Be extneme^y user, oriented which meah| it ' 
win be easy to authorroaxerials, (no language to learn) and assy, for 
a student to use,^a dcrtabase managemeijt capability will ^exist^o 'store 
and retrieve lar^e amounts of information .quTckly and-efficiently for 
administrative as well as instructional, purposes and it will include-' 
all necessary functional capabilities to provide good Instruction. . - 



A great deal of CBE development has ^en don^^y the Huntington 
Projects, Diaital, tiWREL, Hewlett Patkard and ot)i#; noted'.educationa'l 
organizations. Sm§ CMI programs -have been deve,^d.ajid implemented" 
by, the WestinghQuse, Learning Center, CAM prp ji'et arrd;1="l bri da State 
University. . CAI program units have been #vef6ped b^-the PLATO project. 
University of Florida, University of Califd,rnia at Irvine and the 
University of Alberta CAI L^^horatories. .Various CAI languages* including 
TUTOR, PLANIT, CDURSEWRIHI?, APL and various versions of BASIC were 
used to create the CAI /rojgr:am units. Since these lai^guages are 
specialized it is is ihiprobable if not impossible to Convert them* to 
otfipr computer systems. . \ 

The past few years,-*a large number of CBE, and some'^CMI and CAI 
programs hsve been implemented on computer systems around the'^nited^-' 
States. The cosr and t-jme spent on the conversions wer^ extremely!, 
high. The cost/and time spent], on development and cpnversion, of CAI 
program units cbuld b'fe ceduced significantly on a large timesharing 
system which services' CBE users. and is equipped with a powerful, 
but user-orie^nted C?\I language. ' \ . ' 

/A . < \ 

All CAI software packages provide the student with basically the 
same thing/ Simply, the studeni; is given text and is asked for an 
answer. The student never realizes he is being branched from frame 
to frame 6r that his answer is being matched according to a certain- 
algorithm. Some CAI systems -include only an siuthor language and 
stude'|vt interpreter, which may actually be the s^me code but could 
posslDly be two separate programs! while others are highly sophisti- 
cated and include communications 'programs, data ma.',-.agement routines, 
^ri author mode, interpretive routihes,, and calculators. J'he former is 
referred to as a CAI author language, the latter to a CAI system. Some 
are easi,er to^thor, others^have a, large number' of niceties as far as 
authop. languag?.capabilitieS^and hardware devices. ^A CAI system should 
contain- enough basic ^qualities to at least maJce it -worth the storage 
it takes up in the computer. The extra features can be "added on after 
the basic features are chbsep. 

Zinh stated in his study Comparative Study. of Lanquaqes for 
proqrammlnq Interactive Use of Computers in Instruction that "Education 
software is-restricted^-by 'the nature of the languages .developed -a'nb 
tlie 'available hardware on which- software" can be used. No present 
solution exists to the problem of need for .appropriate author languages. 
Presently, therefore, there is no'soYution regarding. s'harability of 
prepared software. Computer assisted instruction development is . 
Inhibited by a lieed for compatlfrle .educational and computer software."^ 



-A 



When choosing a CAI software package, one shouT<i consider the 
following criteria: " ' . > ]. ' " ' 

1. Must run on available hardware. , . 

2. Mus.t have BASIC capabilities. Some criteria to consider \ . 
are those developed by C. Frye: 

a. User Qrientation • ' • 

b. Lesson Handling ' • * ' • 

c. Record^ Han dl i ng. - Files • . ' 

d. Conditional Branching 

e. Matching ' ». 

.-f. Calculation ' » . ' , 

.g. Communications . . 

•3. The system shbuld have general applicability.- An author 
language which ties the author to a specialized format 
doesn't leave room for much creativity A CAI package which 
can al-so be used for administrative purposes will be ' , 
• ' accepted more easily by Educators. 6nd administrators, 

A number of CAI^'^bftware packages have been developed^ by "educational 
institutions and computer manufacturers. "Some new- langua'ges have' 
been motivated by 'deficiencies in old ones,. and emerge as only super- 
ficially different." ^ * There are basically six levels of CAI 
author T^nguages. The hi-gher ~th% number* the easier the lesson is to 
author. Complete^ CAI j^oftware packages (more than just a CAI Tan- _ * 
guage) are intem^^xed within the six levels and some languages fall 
Into more than 6n'e category. , . 

1. Languages adopted f rom Comfiifcl ers ■ . ' 

MENTOR " ^ . . , 

CATO - • ■ f' i 

« FAIL ■ ' • ' 

AUTHOR ' , - . -f. 

2. Interpretecs used for CAI and non-j-CAI applications- 

BASIC . ■ \ • ■ • ' 

* APL 

' . LIDIA • . . • ' 

3. Interpreter types ifev^loped specifically for "CAI 

coursewriter iii - , " ' 

. newbasic/Catalyst ■ • , 

TUTOR \ » 

PILOT • . # ^ , • \ 

4. Frame-oriented interpretive languages.' . \ 

PLANIT ■ ° " . . •' ■ 

UIL/ASET • ■ - ■ \ . " ■ 

• SCHOLAR/TEACH 
. ■ . IDF . . , . . • 

5. Author prompted languages ' « ■ 

' SCHOLAR/TEACH ' '^I * ' 

PLANIJ ': . . ^ • : 

•7 • ■ 



. 6. Non-prograimed fill In the screen type interpreters 
RPS-noO ^ ■ • , ^ -"^ . ^'^ 
TICCIT ' . • ' " 

• 'The chart o;i the following pages classifies a' number of popular ^ 
'CAI author languages c^hd systems- according to the basic capabilities 
outlined- by C. Frye? The Honeywell and- IBM languages are not included 
• because they use COURSEWRITER as-tl)ase and, have added some extension^. 
.The IBM interastive facility includes a special help provision for the 
.student. It also includes the capabil ity Tor a student to return to' 
the point where. he, left off if lie choo§es to sign off. A monitor and 
supervisor mode have also been added. Honeywell has acfded a course » 
manager rSutine and special routines, for registering -students. 
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(I.E. +2) 



ASET/ 
UIL 



No 



APL 



Yes 



BASIC 



No' 



NEW 
BASIC 



No-. 



COl^SE- 
ViRITER IIOF 



Yes 



Yes 



LlfflA PILOT 



PUNI 



No I Yes 



Yes 



RpS 



Yes 



SCH0L4 
TEACh 



^CIJ 



Yes 



TUTPR 



HIL 



Yes 



Yes 



Tq current 
status 
(I.E; Last 
output) 



Yes 



No 



No 



No 



Yes 



Yes 



No .No 



Yes. 



Yes 



No can 
branch 
last 
output 



No 



Can repeat 
a lesson 
depending on 
a condition ' 



Yes 



No' 



No 



No 



No 



No 



No No 



Yes 



Yes 



Yes 



No 



No. 



Yes 



-A 



Branch 

depending on 
rating No 



Conditional 
Branching 
due tov^.^ 
content of 
« variable , 
and/or flag' 
•t>4^udeift 
1)Uffe?^ 



No 



No 



No 



No 



Yes 



No ^Ino 



Yes 



Yes 



Yes 



Yes- 



Yes 



No 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes Yes 



Y^s 



Yes 



Yes, 



Na 



Yes 



Impli.cit, 
branching* 



Yes- 



Ho 



No 



Nor • Yes 



Yes 



No No 



Yes 



Yes 



Yes 



Yes 



Yes 



No 



0: ' 

Hatching 

dirtct 

match 



Yey 



e$ 



Yes 



Yes 



.Yes 



Yes 



Yes I Yes 



. Yes 



Yes 



Yes 



Yes 



Ves 



Yes 

Y 



Part word 
ma^ch ^ 



Yes 



No 



Yes 



Yes 



Yes ■ 



Yes 



No Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



Keyword 
match orif. 
1 word 



Yes 



No 



Yes 



Yes 



Yes 



Yes 



Yes Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



Yes 



•Tolerance 
on numerics} Yes 



No 



Yes 



Yes 



Yes. 

I* 



Yes 



Yes Yes 



Yes 



Yes 



No 



J. 



Yes 



Yes 



Yes 



LANGUAGE 



Algebraic 
match 



Numeric ' 



ASET/i 

UIL 'SAPMBASICi 



Yes 



Yes 



r.'o 



NEW 
BASIC 



J^URSE 



No 



No 1 No 



Yes 



"Yes 



WRITER 



No 



No 



IDF- 



No 



Yes 



V LIDIA PILOT 



No . No 



Yes • I Yes 



.PLAN'JT 



Yes 



Yes 



.SCHOLAR/ 
RPS I TEACHrlTtCI 



No I Yes 



Yes 'No 



YfiE 



Yes. 



tutor! MIt 



No 



Yes 



Yes^ 
I Yes. 



Percentage 



No 1 No 



No 



No 



Yes 



No 



Yes I No 



■No 



fo No- 



No 



Selected 
Character 
string," ' 
match 



No 



Yes 



No 



No 



No 



Yes- 



No 



No I. No 



No 



No . No 



No 



No 



Yes 



Consonant 



No 



No 



No 



No 



No 



No 



No> 



No No 



No 



No 



No 



Phonetic 



No 



No No 



No 



No 



No 



Yes No 



. Yes 



No No 



No 



No, 



No 



Keyword 
^on more 
than 1 word 



No 



No 



No 



No 



No 



Yes No 



Yes 



No No 



No 



Yes 



Yes 



Algebrai- 
cally ' 
equivalent 



No 



No 



No 



No 



No 



No 



*Nq j No 



No . No 1 No 



No 



No 



No 



m. I 

calculator 
ability 



Yes 



Yes 



No 



No 



Yes 



Yes 



No 



Yes 



No •? 



No 



Yes Yes 
\ stude^nt 



ED " 

comnunl- 
catlon 
deVfces 

1- teletype 

2- CRT i| 

4- Hght pih 

5- graphics 

6- vldeo tape ^ 

7- cassette ^ 
tape ^ 'j 



1,2 



1.2 



1,^ 



.1.2.3. 
4.5. 



1,2 1 



2,7| 1 
8 



2.3,6 



^ 8-on line 
pr1nte^ .] 
9-^raphips 
terminal * 



Oft 



Mi'-'- 

projector-* 
not 

computer 
controlled 



Extra Commen ts ' _ * ' 
p . ^ ' \ 

NEWBASIC Reinforcement responses are stored' in a file. 

For Jobp Is easier to understand. .(i^e. if pa3s> 3 then 850 
instead^ of for .1=1,3 « • • , . 

vNext I • . • . • " . ' 
. ^8^0 ) ■ ■ 
ean inquii^e a file and get back into program 
Print command is nicer (i.e. ^000 Pr."--- LF -. 

■ . - •• . . ^LF ' 

• ' 

. ' " . " • •< 
' < . ' - '• lOdO frame ^•--'-•-end of frame) 

. • ^ . / .. . .• . • . . . • " ^ • 

Keyword. search can be executed to check- for the key work onlv 
before designated string. ' 

/ .- ■ \ . ' ' . ' ""^ 

IDF r' student and teacher must, open files 
*. ' * student can- use //Go to change course of study 

author can use help conSnand for 'authoring | 

PLATO - Uses '.full screen 'input 

courseware' js available in large quantity 

/ * * * > 

■?RS - can be used oh line as an administrative system ' 
- - uses full screen, input . ^ ■ ' 

TKCIT -^Uses full screen input 

completely student contnol^ai ' - - 

» ■ ^ ^ * '« ' r 

• 9 * i' . ' ♦ 

k-W ' - » 

^ * * ,i - ■ • • ' 

- . . 13 



4. ^'^.u^^^x^! mentioned CAI systems or laTiguages are fairTy sininar 
to the student. Message-switching, student programmijig. cal^ulltor 

L"^i^.nf Jh"T'S^\°^^'P'^^*^^*^^*^^ ""^y vary betwee,,1jstemi!^St- , 

IV^^ student is provided information oh a communication " ^ 
device and is asked at specific instances to -.provide a response 

tSfJ^nlT "J'^^^r^"^^ ^'^■^ qap^bility.and therefS?e five / 

. the student and author more room for e^cpression. v 

;»nfhJ^? ^"*^°^^"9 capabilities,' however, vary drastically.'' S6me 
authtir languages require that a complex language and format be 
learned, others prompt the author when crea'ting a lesson "and the fill- 
in- the-screen type authforing provides successive CRT^creens to the 
autnor to," be filled out. . ^ • , 

. ' ^°^l°wi'ng are authoring and/pr stijder\t interi^fel examples of ' 
four of-the CAI systems which ilver^ discussec\. e^^nipies 

NEWBA§IC/CATALYST • *' ' \ ' 

Authoring " ^ ' . . . ' '.' ' 

JSR?^n"^?^DT^SAI5!!^^^L^^^''^^ ^^'^ tutorial.^here you may use- 

fN^lRlaJoTL^EEl'SnH™^^^ FILE/RIPLEY/. ; dO YOU-HAVE YOUR PILE . 

In S„!^^n^^"' ^^^^^ COURSE, A^RMATIVE,"- ' . 

oO INPUT R$ ■ ■ T- <i • 

40 IF IEQIV(R$..Y$,0) GO TD 70 ' . • ' 

50 PR. "PLEASE LOGOUT AND OBTAIN THE FILE INSTRUCTION SHEET PRACTICE 
USING IT ON A TERMINAL BEFORE TRYING.THIS LESSON." • 
60 STOP of ~ - - . 

70. PR. "HERE IS YOUl? FIRST" QUESTION.-"... ■ ' " 

NAME AN OBELISK FOUND IN AFRICA" 
80 INPUT R$ ■ ' ■ ' — - . 

?L^^.^C9^'^^'"*^'^NAK",1) Gftj^RRIN, GO .TO- 120 ' . , " 
100 PR. "SORRY - YOUR ANSWE^^ISN'T mi Ml ANTICIPATED 
WE HAD' THE 'TEMPLE. OF KARNAK^IN MlfiD" - ' - / 

120 PR. WS TRY ANOTHER' QUESTION " . " ■ > ' 



ETC " - • 

130 END ' . • ' • 

Student Interaction ' . ' * ■ . 

RUN/TRIVIAL/ ; • * ,' , T • * ' 

IKoTiSAKI^^^^^^^PL^'Of" Vl^ TUTORIAL WHERE YOU MAY OSE^lipS-TO , 
SHEET WITH YOUr°" ^"^ FILE/RIPLEY/. , .D0 Y'OU .HAVf YOUR FILE INSTRUCTION 
?YUP ' \ A - ' - , 

HERE IS YOUR- FIRST QUESTION^... ' ' • 

. NAME AN 'OBELISK. FOUND. IN AFRICA 
?@NBS - , - . • ■ 

VER."'AUG 12 16:20 - ' • ^ " , \ . V , ' . •• - 
OPEN/RIPLEY/ FOR..INPUT 2 * * • 



I^IPUT FROM 2. A$ CD FOR 1=1 TO 5 :- 

p^m A$(i):fOR i=\ TO 5 • . ■ . ' . : 

4 ITEMS: 

THE WASHIfiGtOlt MONUMENT ' . - ' - . 
THE ^HONG KONG "HIUTON ' • » ' 

THE TEMPLE OF "KARNAK. ' ' 
THE HANGING .-GARDENS ' 

CLOSE 2 ' ■ . ■ ■ 

EXIT , ■ - ' ^ 

RESPOND TO LAST. '^NPUT REQUEST 
•?THE TEMPLE OF' KARNAK IS T+IE ANSWER 
VERY GOOD INDEED! • • 

LET'S TRY ANOTHER QUESTION ' . ' . 

• • • • • • • • m • \ ' ' 

PiLor . • . ' ' . . 

Au£hor1rtg • ' • ' . 

T: HOW. DO YOU THINK COMPUTERS CAN BE USED IN 
: . EDUCATION?' 
*ANS A: - ' 

M: MNAGE, ADMiN, INSTRUCT, PROGRAM,'. TEST 

: G^D, COURSE, ANALYS, TEACH- . \ ' 

TY: Y£S, THAT'S A 'GOOD USE. CAN YOU THINK OF ANY 

.: " OTHERS? - 

JY: •*AlfS. ' . ' ■ 

T:* ■'do you -THINK THAT CHILDREN SHOULD RAVE AN " 

: ^OPP-ORWNHY- TOTESRrABOUT COMPUTERS? 

A: 

m ' . ' 

OY; *N0 . , 

M: TEACH * > - . 

JYr nEACH ■ ■ . ' 

T: ONE. OF THE BEST WAYS IS TO GIVE THEM AN 
: OPPORTUNITY TO WRITE THEIR OWN PROGRAMS. 
A:. •' - . , 

M:- . COMPUTER, ACCESS, COST 

JY: *COMP I - . • 

*tEACHT: OF COURSE THE JEACHERS. SHOULD WRITE - 
: PROGRAMS T(j'0,*AS PART OF THE PRESENTATION 
: OF THE COURSE". THE TEACHER- SHOULDN'T HAVE 
:- TO; DEPEND ON DISTANT EXPERTS AND "-PACKAGED 
•: CURRICULUM" 'TO MAKE USE OF COMPUTER- . 
: AlbED, INSTRUCTION. BESIDES, IN A DIALOGUE, . 

YOp HAVE TO KNOW THE STUDENT'S USE OF • ' 
: LANGUAGE TO im^PRPRET ANSWERS-THAT CAN 

BE DIFFERENT FROM ONE fiROUP' OF CHILDREN 
: to] ANOTHER^- ■ 

■. "■ ■ ■ - . in 



/ *COMP T 
: . AR 
: SC 



WE'RE ASSUMING THAT MINICOMPUTERS- 
GOING TO BE CHEAP ENOUGH SO THAT 
lOOLS CAN AFFORD THEM, OR THAT REGIONAL 
^ ■ EDfCATIONAL NETWORKS WILL BE D&VELOPED, 
J: *T§ACH 

*NO,T: REALLY? f/HY DO YOU SAY THAT? 
Ai 

J: *TEif\CH 



■pLANlT 

Authp'rinq 

, FRAME 2.00 LASEL=*MAT^ 



*LET',S SEE WHAT YDU REMEI^BER'Wr TEMPERATURE. 
♦USING F FOR DEGREES FAHRENHEIT AND C FOR DEGREES 
♦CENTIGRADE, WRITE THE. FORMULA FOR CONVERTING FROM 
*PE6REES" FAHRiNMEIT' TO DEGREES CENTI'GRADE.\ 
*HINTt. F=9° C/5+32 CONVERTS FROM CENTIGRADE TO 

FAHRENHEIT. ' * 

* * 

3. SfA. ' «^ . ' . 
*6 FORMULAS ON. 

*A+c=C5/9)"° CP^2). - 

*BF=9° c/5+32 " ^ 

*6'c=C5/9)° F-32 , • ' . 

* . • 

4. SAT ■ 

*AF: NOW, YOU'VE GOT lf.B:15 

*BR:YOU.'RE STILL CONVERTING FROM CENTIGRADE TO 

FAHRENHEIT, TRY AGAIN... i , 

*BC F:NOTE THE DIFFERENCE .C:B:OUT ^ ' ' 



c: 



■ /IDF • V 
' • Authoring • 
SECTION #1 

OPTIONS? KEYWORD SEARCH . 
TEXT: / • 
' 7GE0RQE II RULED GREAT BRITAIN 
?FR0Mn727 TO 1760, AND DURING 

• ?THAT REIGN HAD A SERIES OF WHIG 
, . 7PRIME/MINISTERS 

QUESTION: 

TWHO WAS GEORGE ITS FIRST PRIME 
7MINISTER: , 

CORRECT ANSWER GROUP: ' • 
7WALP0LE ■ - 
.REPLY FOR THIS GROUP: 
?THAT'S RIGHT. ROBERT WALPOLE v/aS 
7PRIME MINISTER UNDER BDTH GEORGE 
?I AND GE0R13E II 
... WRONG ANSWER GROUP #1 
7COMPT0N 

REPLY FOR THIS GROUP: 
?N0, C0MP3"0N WAS" GEORGE II 'S 
, TSECOND PRIME MINISTER* WHO W 
,?THE FIRST? - • / 

WRONG ANSWER GROUP #2 
?WALP 
?WOLP 

REPLY. FOR THIS GROUP: 
, ?I THINK YOU HAVE THE /iGHT 
7ANSWER, BUT THE WRONG SPELLING 
?TRY AGAIN. CETC.} 

Student Interaction 

WHAT IS' YOU ipvNUMBER AND NAME? 
1005, JOHNNY/ 
' JOHNNY SMITif? YES 
COURSE NAME?. HISTORY 

• ■ GEORGE II/RULE'D'GREAT BRITAIN FROM 
, 1727 T0/l760i- AND DURING THAT * 

. REIGN HAD A 'SERIES OF -WHIG PRIME' 

MINISTERS./ 
\ WHOJWS GEORGE ITS FIRST PRIME 

• MINISTERS CpMPTON, 'l THINK. 
. NQ^ COMPTeN WAS GEORGE II'S 

iECONp' PRIME ^MINISTER. WHO WAS 
THE PTRST?^ WnS IT WQLP.INE? 
'I THINK YOU HAVE THE RIGHT ANSWER, 
BIJi; THE WRONG SPELLING. 'TRY AGAIf^. 
I. KNOW, IT WAS RICHARD WAL'POL'E 
THAT'S 'RIGHT; ROBERT- WALPOLE WAS \ 
/PRIME MINISTER UNDER BOTH GEORGE . 
I AI^D GEORGE fl CETC'.)" ' 





Is it reaily necessary that the author' language or authoring mode ■ 
, o'f a GAI system be easy to learn and use? Many CAI lesson e^uthors and ' 
. researchers argue that by using the authoring-- team approach which 
includer author,", subject matter consuUant and programrtier, only the 
'Wgrammer wilJ be .involved with the actual ^coding/ Sifice the pro-. 
'grammer,i^ familiar with prograjiming technique and jargon there is no 

real need" for- an easy to learn, easy to use tGAIJanguage -or author 

mode. ; • • - • I • , -y^^^n^' ^ . 

\ .1 • - . 

, T^is may be true for large. CAI authoring pfojects which haive a^ ' 
large amount of funding, however, when smaller organizations attempt' 
to reduce the authoring team to 1 or 2 peoale-, Jttie programmer is cut ^ 
Mt first. Also, in large computer edacatTon pfojects «;hefe the 
^taf^f is involved with servicing timeshare users and with development 
of computer applications, many teachers with little or no computer 
experience also become involved with authoring .and require an easy-to- 
use author language or mode. ' ^ 

The -authoring' staff for a CAI proj.ect depends, largely upon the • 
, financial situation of the organization. In a l^rge project, each 
subject area could easily support a staff which- includes 1- educational 
. technologist who understands reinforcement, punishment and Tearn-ing 
theories and has a feel for prog/'ammed learning and instructional 
computer systems, 1 subject maltter corisultant who is an expert in "his ^ 
subject area, 1 programmer'-and an advisory counclKmade up of subject 
matter teachers. 'In a smaller organization, a pool of programmers who 
service all subject areas could be used. as, needed' and subject-matter 
^consultants could.be called in from consulting firijis or school -distr^ts 
as needed. v* * • • ■ ^ - - 

CAI is capable of becoming a widely used and effective educational * 
tool, however, it. must first overcome a number ^f obstacles which are 
impeding its edv^lopment. Many noted CAI aQthoriiig^jojects tend to 
concentrate^ on- proving the educational worth of their material by ' 
stressing certain areas such as hardware or software capab'ilHy or 
the people involved with the project. Two major CAI laborattiries -have, 
repeatedly emphasized , the hardware devices avatlable^to the user', the 
cost factor and. the names involved with .the direction of the project. 
They seem to evade, some important issues which must be considered wheji 
t developing and testing CAI progMifi units. . - 

Many of the previous CAI systems have not~had the, capabilities or 
have not, really give enought thought- or tim^ to the following issues: .. 

1) The need for better teaching strategies to utilize the capa- 
billties of the computer. An aavlsory council should help 
to solve this pro W em. . /" ' • , -. :^ 

2) oTKe- desigp of CAI programs td record student responses and- to 
^ progress students through a lesson* depending on these .:' 

't- responses ^CMI),. • ' . ' 

3) '- Using simulations, problem solving, storage and" retrieval- 

(inquiry) of .large amounts of textu'al infofmation together' 
, . with tutorial and drill and practice. • . 



■ 4) - The need for ass'^sslrig learnfng behav/r^r before and after 
- ..CAI^ u%e, • * , ... 

^ • 5),.. Will i CRT-* type terminal continue to attract' students or' will 
^^^v^lt.Jpse its sparkle?. :. ivi^; • ' 

5FrTfe* -fi|^ for-a lowe^* 'termfnal ..cost by" obtaining state funding - 
■ • i,or computer manufag$urers4;ph;tee "reduction. . 
• ^T^-f^oor documentation of CAI units. , 
^ ■ . . 58) Convincing administrators and edutators ^hat CAI works and 
' ' ^.-that it is worth the. money- which- \s 'being spent. 

9) . XAI cost versus traditional teachiifg cost and CBE'cost., 

10) ,The need for '-a: CAI.^systera to have the capability to branch 

.V ' ' ;from a CAI -lesson to a^-pAgram wri-tten in any laYlguage. This 
t.f. , would be a step towards^-^.l viiig the problem of incompatible 
^- ^-V.CAlWstems.//" , I . 

11) - CAl"iq'ui pment and ppgr^i'ng techniques rarely represent 
currfent technology. -^f,.-' \ ■ " , * • 
Cqmpiiter technology and education should joiiiily support 

— ' r'CAl development, but irarely' dp so, partly beciTOse of a large 
^. ' commynica|ion gap • between the two professions.' . ' 

'Documentation Of CAI program units is" perhaps therfthost criticaT' ^ 
point althoujgh each issue is extremely, .important and should be dis- 
cussed before impllrtenting CAI. Excellent documentation is necessary 
, oot only for the author to express his idea*. for using/the onit "and ' 
to- coiranuriicate the objectives and flow of the CAI unit. . » 

tt ■ : . ' .■ ■ 

CAI- program units must be" planne**.with great detail. Every 
'alternative' wh.i-ch can posstbly occur must be carefully planned and : 
written intp the prbgram. The computer wRen running at CAI program . * 
operates similarly to that of a teacher who executes h,is lesson 
plan precisely, withjts alternate 'paths for tftaTvi dualized instruction. 
It ,is therefore necessary for the aut-horing team to document every move. 

A.lthough Bloom's Taxononiy of educational objectives* is not cora-r 
pjetely adequate fpj^ developing CAI program units, it does -descj-ibe 
student mental processes. ■ The"' authoring team should consider the taxonoiny" 
^he^. developing" units so that somlesextremely' challenging ex.ercises' 
t,are Incorporated into the program unit along with those which are Tess' . 
challenging. . • " v.. , n., 

~ . ''dliM* Gagne has attempted to set down a hierarchy of ceipabi litres , 
that/ can Jjg establish-ed by learning. Jhe CAL authoring team-should 
also *be l^e of theseHearning capabilities so thgt the CAI program 
/ unit* do Wt deteriorate to using only'the simplest a^roaches as • ^ ^ 
meftiorization. . ' ' ' ■ * ^ ■ ' " ■ , 



Gagne'T 8. lea'Miing . capabilities are defined "as: 

1) Response learning- response to' ^ Stimulus. . ' t 

2) Identifi coition or multiple disdriminatiorKlearning-ability^ 
. to distinguish a particuTar object' from a variety of similar 

objects. ■ ■ . ^ • ' . ■ 
~"3). Chains or sequences-chaining response learning .and discrim- - 
illation learning t6 obtain more abmplexf'6ehav1or. . 

4) ^Asspciations—assocTiatidn of the 'familiar with" the unfamiliar 
' so that unfamiliar piatter,n can be recall e^ laler. 

5) Concepts— classification of ,a "variety-of similar but ngt 
identical things into a. category exemplffies; concept 'fonn9t'i on-. 

6j Principles— gi yen certa-in concejgl-s', a; ruje. evolves. 

7) Problem solving- development^ of pnindipfes ,or rules for 
solving a class of problems. . • ' ' ' ' ~ 

8) 'Stategies-the nianner 'in which a problem ts solved, 
*• . . ■ ' ' ■ " 

Bloom's and Gagne's ideas on learning theory should*certainly 
be kept on mind, howeyen, these do , not provide much" help when attempting 
to define a CAI unit. - ' ^ 

■ After considering- atl tAr issues, learning- theories and CAI , ' 
author language capabilities,;' the authoring team muSt plan for the' 
development of -a program unit; ^Student .^behavioral objectives- should, 
be defined, first. Maturity, level , abi'Uty factors, methods for " • 
evaluation, range of subjjeet matter ^nd. specific topics .to be'ind'uded 
are to be outlined and documented as step 1 in the authoring process. '.^ 
After this initial s-tep has been. completed step 2* would be" the- devel- 
opment of an instructional strategy. 'Learning theory should be applied' 
to the detai.led design of the GA1 unit at! this time. ' The authoring 
team should 'decide what materierl will, be .used in a pretest situation^ 
as mainline instruction,, 'in remedial t-eaclVing,and as'a posttest. The 
team must also decide,/rom the amount>of subject matter, to be included. 
How many sections of mainline instruction are.=^eded. What should t^e, 
student be abl.e to do ^when" he finishes the first mainline instruction 
sequence? How should the studfent exhibit wliat he has learned? How 
should the student be evalijated?'%Wheit level" of competence should be 
tonsidered minimal? Each of the«K questions' must be- answered as par^t • 
of the lnstuctional strategy^ Eacn possible path must be considered 
' and documented. Depending upon the availability 'of .an advisory 
• council, at this time it would be appropriate foj^'^the. authoV'ing team 

/to consult the advisory council, for any additions, ^corrections or 
'(oversights. After the cidvi sory council meiubers Rave approved t'he program 
unit, -step 3 can begin. Step 3 is actual writiYiq ot the CAI lesson. ' . 
-I^t this time the detailed interaction with the "studeHf is written . . 
based upon the strategy j^hicli was outlined' in step 2. Each.interac-^ 
tion with the student must be considerecl'and pro^jeY paths must be written 
so that the unit is indeed 'indivi;dual:ized;- 'After >tm program unit. "has ' 
been completed step 4 can commence. - Step '4-|nvo'1ves. communicating tf\p 
design to a pr<ogr,amnier so^that he can writig^ the" program to fit the' ,^ 
authoring team's specifications. V'.,:'. -. ' 



chnMi^K*^ °J four main iteps in developing a CAI program unit 
should be documented for the user. The documentation should be as 

■ ; wh1n'hl'use/?hr'uln!° '''' ' '''' exactly what is happening 

CAT <iocumentation is only one step towards promoting the use^of ■ 
tAl in the classroom. We need to keep plugging away-^develooina CAI 
^ units along with CBE materials. testiKg^lhl^units in the class?2or ' 
and proving to the administrators and teachers that CAI is w6rthwhile^ 
- Some advantages which need to be stressed when discussing CAI with ^ ^ 
• administrators and teafciiers. are:, u:,:,...y witn ^ 

' " , • • s 

For the Stiident ; . • 

1) ' fe.etter and faster learning since the student is rated and 
. • . advances. according to his progress. 

2) Student does not have to wait 2 or 3 days fbr tests to be 
• , . • corrected^or papers handed back. 

3) Personaltzed tutoring - every student answers, not just a 
few. Each student's responses are kept secret from other 
students. • . \ 

For the Teacher , • . ' ' 

' ^' 

1) Takes away the druJgery of grading and creating drill ' ' 
material. . . - 

2) Gives more time for mas'tfer teachers to^vrite lessons for 
students. ^ . - • 

* V ■ ° 

.3) No need for computer experience - ^asy, to use . - ' 

4) CAI keeps records . • ' . 

5) Teachers °can receive pf^gress reports ^ . , • ^. - / 

■ 6) CAI is cost effective- on a lawe times h^re"' system. It's the ■ A • 

terminals tfaat bring the (r^Stlso -high. - 

Such fallacies as C7\I makes the Warning process 1:oo mechanicaK 
more learning takes place with traditional instruction, CAI is aiother 
step towards depersonalizing instruction and CAI will take away teaching , 
jobs have already-,been -proven false, but when these xomments are brought \ 
. up .over and over again, by .'new people, they miist be dis'cusSed and proven l. 
» ' - false again. . ^ . , f^' 
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6Ar program" units, " like any cemputei^ based' instructional >. 
material, must be tested in the classroom before they are released.' 
Such fallacies as those mentioned above" can tffe proven false by 
including a questionnaire as part of the testing procedur'e. Some ' 
questions which should be considered are: *.• . 

* ' - 1) CAI -makes learning too mechanical, ^ ' - 

'2) CAI is an inefficient use pf my time, ' ' 

3) I felt frustrated by the CAI- environmerrt. ' f 

'I ' ' • ■ " i ; - 

4) Even interesting material would be boring when presented in 
a CAI manner. " 

I learned a great deal; when using CAI and feel that I could 
■ ' learn more that with tiraditio;ial instruction/ 

. 6) I, prefer CAI to traditional methods of instruction. ' 

7) CAI is another step towards depersonalizing education. 

•'. -8) I learned more Quickly with CAI. 

B) CAI, is more individualized to my needs. 

10) I feel that J" am boxed in front of this terminal with no 
• human contact . ... ■ 

■y • 

' :How soon will CAI be accepted by all educators, administrators, 
researchers and the general public? And even after it is accepted-,' 
how long will it take for CAI to be fully .implemented. in thfe class- 
room? Who can say? • ^ ' 

Many obstacles must be overcome. By speaking in support of 
CAI and by- fighting for the future of education, CAI will emerge, 
slowly, but it will emerge! 
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'FOOTNOTES • 



<kahn, ^Herman et a1... .T{ie Year 2000 (Mew' York, 1967), p.. 135 

Hicks, B.L: et al., T|ft Teacher and the Computer (Philadelphia. 
1972), p. 35 r , , ' — ■ . ^ 

Zinn, Karl-,. "Comparative Study of Lajhgu^es fof 'prGgramming 
Interactive Use of Computers in Instruction r" EDUQO M (September, 
1969), p. ,12 « : 

'Frye, Charles,^"CAI Lang^i^: Capabilities 'and- AppHca'tlon^^i 
• DATAMATION . CSfiptember, 1968), 'p.. 15 ' • , v - ' , - 

Zin'n, DATAMATION, p. 22 ; 
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